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Abstract. Observations of the Bi-y hiydrogen recombination line hiave been made in a
sample of four ga laxics. The data were acquired with the new Palomar }orili,c-1"ecu: In-
frared Camera (PFIRCAM ) mounted at the prime focus (£/3.3) of the Hale 5-m telescope.
The galaxices were imaged with nar row bandfilters centered 011 theBr-4 (2.166 gan) linc and
nearby K-band continunm. This project wa s undertaken with two goals in mind. First,
to demonstrate the feasibility of extragalactic narrow-ba nd imaging with near-infrared
arrays, and sccor d, to measure the Br- to Ha flux ratio corresponding to regions un-
dergoing massive star formation. The galaxies arcall at 1ow redshift, but of a varicty of
morphologics: late-t ype galaxies, NGC 3683 (She, 1656 km/s) a nd NGC 4713 (Shd, 653
kill/s), ('ar]y-tv];(- galaxy, NGC 58G6 (SO-I ., 770 km ‘s))anhldirr(:pju]ar»lym: gﬁldw‘v’fll\?]ﬂ%(‘

2537 (IRR, 47 km/s). In three of the galaxies, NGC 2537, NGC 3683 and

we detect Br-y emission at the 3o level, and in NGC 5866 we obtain an upper limit. The
spatial resolution of the raw 2.2pm data was about 1%, with the final maps smoothed 1( | a
resolution of 1 - 1.57. Our B r-5 detections resolve individual H1l region ¢o mplexes in the
galaxics. By comparing the Br-4 cmission with Ha cmission, wemay derive aneflective
extil[(loll measure, and infer a Lyman continuun flux from massive stars, This Lyman
Iiminosity can then be converted hito a total mass estimate for young stars, assuming an
initial mass function and an upper mass cut-ofl. To date we have acquired Ha images of
NGC 3683, NGC 4713, and NGC 5866. The preliminary results of NGC 4713 arve presented

in this paper.
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1. Observations and 1 )at a

Narrow-band (1%) filters were used to measure the Br-y line emission
relative to the 2yan continuum. The Br-4 (V= () kin/s) filter is centered
at 2.163;mm with a half-maximuwn bandwidth of 0.029;m and a maximum
transmission of ~70%. The red-shifted Br-y line center ranges from 35% fil-
ter tran smission (NGC 3683) to 65% transmission for the other three galax -
ies. The filter used for the continuunm subtraction is centered at 2.208;0n
with a I'WHM of 0.024yamand ssx transmission.

The 250m continuum images were then flux calibrated to the Br-y images
using both stan dard stars and field stars loc -at ed within the images contain-
ing the galaxies. The flux-calibrated continuun images were subtracted from
the Br-o images resulting ina measure of the flux solely due to Br-+ line
emission. The Ha data were acquired using the Paloinar 607 telescope and a
Tek1024 CCD camera. We used a red-shifted Ha filter (0.6 6000, I'WHM =
O.elf)i{lll,;” PWs0(X):1h(” a broad-bandRfilter to measure the red continuum.
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Fig. 1. NGC 4713 assceninBr-qand Ha line emission

2. NGC 4713 Results

By comparing the flux ratios between tile 11 11 recombina tion lines Br-4
and la wre may estin tate the intervening dust extinetion. In Figure 1 we
snow the B r-yline emission image (on the left) and the Ha line emission
image (onthe right ). The individual 11 11 regious are clearly detected in 110.
Most of the Ha chumps also have B r-+ features with at least >20 detections
(inab” aperture). The Br-q to Hla flux ratios for the 15-20 clumps indicate
visual extinctions of Ay () 3. This result is consistent with NGC 4713s
"face-on” spiral- disk inclination, as well as its relative deficiency in gas and
(lust (log L;. /1~ -(0.1).

3.SUM mary

We have observed the Br-v hydrogen recombination line in a sanmple of
four galaxics using PI'TRCAM and the Hale 5-m Pl telescope. Tu three of the
galaxies, irregular NGC 2537, cdge-onspiral NG C 3683 and facce-on spiral
NGC 4713, we detect Br-+ycinission at the >20 level. Qur Br-4 and Ha
detections resolve individual 11 11 region co miplexes. The Br-y to Ha flux
ratios are consistent with extinctions <3 Avin NG C 4713, and from 4
7 Ay in NG C 3683. Our preliminary results snow that narrow-b and Br-s
imaging is quite feasible with the latest generation of near-ir arrays, andis
a particularly powerful met hod of inferring visual extinction (to correct the
Ha flux) toward starburst 01 dusty galaxies (Ay > 5).



